1 

m m * 

[oooi] xmwte, Mmm-mMmm^^^n^^xn^mm^m^mu «t 

[0002] ^^>hi^m±^^^M(D^mhmMm^mmx^(Dx\ 

>-mffim*m>\jLMc^wmT.mz&m&tix\,^ 0 tzkx.it, #^39-0204 

SS-^^C^^l) ^#^Bg52-012126^#(#f^F^2) Kit. V-f^^r 

[0003] ^^«t9^^^^K^^^fcV^T.^^>-K^^<7)^^^5/zrn^X 
^M^W^^, ^W^(i^^)-C, ^@^^^fcM^{5 

[0004] ^ir^K^l^dr^Hi^^^S^&tLT. ^(^#^^1 Kfi, V 

m.&&&&Mf££-&zco, Fern), ttteNi(~y^su)te¥(Dmm&mwxmts 

#^Bg58-032224-^^(#gfiBg55-047363-^^) (#f^^3)^«, m 



t 

2 

C0005] B>F#^Cofc5VN«WC(^>'^x^-/^h)-Co^^^ < ULT^i'^ 

[0006] U)*U£&^ H^^#(DCofc5V^{iWC-Co-^^^^5^^Wi^fi, ^>f 
[0007] JE-r-C, Co^&«ri£^#£LT¥*&*fcS3Sl ^ mJ^TO^«^^^K*fc 

[0008] 1 u m&T<DmfflLmy^*^m*kCohZ>\, MiWC [fils?*^* 

mnkLrxm^^m&i^ mi%%L!&nn^mx&v), sknms&mtt-i-zitt 

j^{£teEDM (Electrical Discharge Machining) ^£ZtyWrfc?f*Sm^fj;Z> 0 ^ 



» 

3 

[0009] ^rr\ ?^*^h*ft*<D&fttmj&&&toffl-tz^mtLXs ^-v^ncia 

ib*LTV^ 0 r<7>.£5fr3Mfett, /c<t^tf#^BS61-058432^$g(#f^i^4), 
#^¥06-006769-i^f«(^MBS64-017836#^«) (#ff , *3j:tJ« 

#M2003-095743-^^ (^30^6) ^tf^TV vs. 
#f^^l :#<^Bg39-020483^fB 
#f^S^2:#^BS52-012126^fg 

#l i F^3:^BS58-032224^-^(#r ? flBS55-047363^|g) 
#§^^^4 : 4#^Bg6 1 -058432^$g 

: #^¥06 -006769^fg (<MBS64-01 7836-^Sft) 
#f^j^6 : ^^2003-095743^$g 

[ooio] L^Ue^ ±fs^^(i N ^Vir-e^K^^-cD^^V-V-e^K^^^llfPttcofg 

[0011] Lfe^oT, *&W<D g BS^SItt, Mf^tt, I<tJ*«t4fcJ:<lKS-f5^^ 
[0012] ^SB^fctt, ^-y*^Ki!tee(*:o»^:lW4^ji»«E#H4^^ffij ±£-£5fc£>^ 
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[0013] *r<Z>*£jH:* ^Sfl^^^T^^^^^V^-e^K^^tH^M^f^v^i: 

tM^ Mi&tfb^X<DCo^ ^mm. 5SC*%W±50KS%^«-CfeSTi(^ 
Zr(vvU^T), Hf(^7^A), VC^^A), Nb(n^-y), Ta (^^ 

hKco^K&zummkmtvxhmm-ttttb^ co^^o^*w« N m 
[ooi4] &tc s ®.m<Dy^*><mmzmmLtz.m&{txi^ ^u^mmi.r^m^ 

[0015] «B^^V-¥^^K^f*T1i, ^^^u^|^]i:^^ig^^ # ^ LT 

[0016] ffc, ^*0O^fe-Cf±m»^ft^L^^5- £OT^£^ofc5pi^g 2 ^ 



coon] m&ft*<DfrM<D±$:&kmgfccomx&&s mm9mte¥<Dmm&m& 

[0018] -fre>*>fcJLfc«fc9ft£;h,fc^ 

%&>±50WR%MmX*h^^ ^anr^A, ^tv?r)A, 

[0019] r<7)J:5^^^^K^^^*5VNT{i N T i, Zr, Hf, V, Nb, Ta, 

Cr, Mo^b^^i^31«tt5/>^<^ia^±^^*^^p$^ Tv ^ o 

<-ct>3ie^©a^fifessr«i«!i-c#5„ tat, mntL,xm^zy^^>v%L^(Dm* 
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[0020] mm^^^^¥n^(DW-mm.^2nmiXT s #H:L<W:0. 8»m£lTkLtz(D 

[0021] m^y^^h'^j-(D^mm^8oi$im%^±98i$.m%^mtLrc<D^^r 

[0022] Ti, Zr, Hf, V, Nb, Ta, Cr, Mo^^^SlfJ: ?)I^5 / >^< ^ 1 

[0023] Ti^JR^ttJ^*tJ|Sfi:LTfflV^O^ % ^^-e^K^^IHdr^^^) 

[0024] *^Ti« N ^^^^YM^m±<D^y^^u—^i^m^m^m^-r^k 
feMi-zmKTi$mmteifem<DVy*-ktezkm7£^x^^ 0 ^ rm^^^ 

h*m^kfcfcLXI?zikmkts:Z>Zk^M, ±l2(7)^Vir^^K^^-[^±(D^^fp] 

±k, m&ffi.&M<DWffl*mi&x%z>hcDkmj£Lx^^ a 

[0025] — X\ W(*>y*<r>>) ^ovvob, TiilB^t^TcO^^i^ft^WJ-t-^^] 

[0026] ^m^^^nmi^coMci^mmm^mkLx^ mmm™, zr, Hf, 



V, Nb, Ta, Cr, MofrbteZm£mt£tlZ&ft<bi>imM±<Djum. fcU<tt±ffi 

[0027] mmi<DTi, Zr, Hf, V, Nb, Ta, Cr, Mo30^5i¥«tl9^«tL5'>^<i:fcl« 

&i>Wf&X%Z>fatbX&Z> 0 
[0028] S^tOTi, Zr, Hf, V, Nb, Ta, Cr, Mo*^5i¥«tl931«tt5^^<tfclffi 

ysical Vapor Deposition) fe^^^j;t>±|Bii$^W*tt«-*'5^}dSfcS 0 
^S^ifc&JBV^^ ^V^^K^^±^Ti^fti-f--5lO-100nm^cD, ft 

[0029] ^MOK^k-ffil&JIE^^^^KjteJtefr^iSVNTtt, Ti, Zr, Hf, V, Nb 
, Ta, Cr, Mo^^m^m^tl^^<khim^l±(D^m^TiX^. ij££sfg 
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[oo3o] ^mm^m^m'Mwmm^y^^nmm^^^xi^^^^nmw- 

frb, S£6mm, (il3mm s j?£0. 35mmJ^±0. 45mmJ^TC0ft^"?F^CDSp®?f^ 
^WftLfcimif £ffl^T4mm(D;^^^ 2. 65G 

[0031] «P^o^iJ^.i^I^^t^Vir^^K^^$:^c:^oV^Ttt, ^V-t^-^K 

'Mfcfcfrh, I^6mm, i)iS3mm N J?£0. 4^±0. 45mm^T?>;ft^^(7)-^ffi7f0 
^^^mbfc^K-^, ^fTO^T, it^60%J^ii65%^<D5j^£2i£% 

[0032] *mw<Dmmm'Mmmnfe^^>h*mffimz&\,^xi^ *n, z r , m, v, Nb 

, Ta, Cr, Mot^hti:^m^m^fl^ptj:<thm^±.(D^m\mxm, ^of£ 
V, ®»ft25mA, [*]#r^2 0 =20-80° v ^Sig^O. VC/flHDgzftXBIfeL 

/c^v ^^K^^cDx^m^ gi^^^v n-c % m^?^<D (200 m#f n^-f 

[0033] tut, jfmm%h\±, y^^nmvf*mm^mAtt£%¥^^>m*<D 

tz.&>, ^^^m^^xcomm^m-B-^o. ooijc*%i^_lo. i5«s%^ 
mxfoz>~bmi-^^\ mm^m^o. ooi«4%^_ho. i5M&%mmtLtz. 
<D&, o. ooiMA%mnk-t2>-t^ m.&<D&mxn^mxfr?), o. i5jt*% 

[0034] ifcfc, *«^©^tt^KM*tt, J^Mft^ftjT^SOTffi^ -MS^ 
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[0035] ^mm(om^m'mmmm^y^^>h'm^(Dmm^m^^^xa, bexs. 

7GPa^_h7. 5GPa^Ts ^1500°C^±1900 o C^TO^f^l0^P^^-f- 

^txtm-r^ttm^^\ mtum. 5GPa«tt)^<^si:, 

&t>1tZ>k* EE*l6. 0GPai^_h7. 2GPa^Ts ?Ml500°CJ^±1900°CJ^T^^ 
[0036] #^<Z>i«3!&^-iliW*^ 

y^*>>nmfo%m%^k&x%z> a 
[0037] cm immm 1 (DuniRCDmm^-rmum^mxh^o 

[El5]m^^SL^V^>'K^f$(Dm^^^-t-il^«^fe5 0 

[0038] ^m<Dmm<oMm^^x^ uT<Dmmm\^-t 0 



T 



10 

^B?rfflV^T s MQIMO. lPa N ^rtM^300°C, mUm2000rpmCO^X\ 

¥®m.m&o. svmx-hzy^^mmb, ^ubLxco^m^xm^m 

L,^/WhS»SH;jE^ttSrfflV^JEE^j5. 7GPa~7. 2GPa, ^150O°C~1900 

fls^S/^ClSO^t&rTPGNl 60304) £ff^LT^8iJ^;*h£fT&l \ 

*teUOBV\ «IfiiJ?KS:fflVN-C§IfiiJjSft800m/min, SJ&^SiSO. 5mm, mm 
mo. 12mm/rev, Slfi!l^W5mini:V^JnX^#-efT*ofeo *&*S:3ftlt^i- 0 

MlE, lG^oV^X^tlr^T^o/-ci:r5, ^PLfcTi(D-^fiTiCiLT#^E 
[0039] [^1] 
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[0040] mUZ7jk-f£?iZ, ^U(Dj±^m^lOOWM%(DCoX\ ^V-^^VKi)^ 
*r*L^*L258fll N 231^<tffc#<3§£Ui 0 fe^tdWSrafebnb^lC, IF, *3 



Stf s 3B£Ufc 0 L£>U ^fg^Ti^O. 5W^%J^±^^, ^V-^^Kftz^-O^ 
*&*mas<). 8/zm«^lB, IE, 1G, ll, INTO, M^eMfill^i:'! 

[0041] ^V^r^vm*cDSF^^^50. 8 n m^fe5!WlE£\ ^V^^Ki)^ 

©¥^S». 5MmT-&5^1L^it^LT,K!|SflE<7)^:^^!|SflL<7? 

[0042] «^-TiT*>Kffi^<75^^^iS78fri»%^&S«3^1B*5«tT/lCi:, 
E:fc\tmF<D^;^2i$mB:fc^^ 

[0043] 1&<&mtplZl6. imA%<DTifrt;i£tlX*5V), fEjj7. 2GPa, ^J£1900°C 

8Gp a , umi8oo o c<D0k{*x*m&Ltz.m,mFk*ttmi.x, mmiE^^fti^ 

t>4>ftV\ ^t@cp^46. 2R4%<Z>Ti35S-^*nT*3t), ffi*j7. OGPa, MJg 

1900°C(D^«^U/c^lG<J: s ^#^^40. 8S£fi%tf>WtfS^£*iT*5?) 
,ffi^76. 7GPa, ?U^1750°C<75^^T^^Lyh^lHt^iti^LTt(l|^fc-5 

vtwmnfe&fa±i-z~kti^mx*&z>^ktffrfrz> 0 



i 
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[0044] £fc, *&w<DnmE, lGtt, '&m&x°&zmmM£Vbfoffit>&n<mf m 

[0045] (H»ij2) 

75«*%(DCofcJ:t/25Ka:%(75Ti^tp^#^ 
StjK— /i^^SrfflVNTii^L/t: 0 *t^«^(75Tii:L-Cfi N TOtfcStfS^ih^rtiO. l 
Mm, 0. 8 Mm, 0. 9/zm, £3<fct>*l. 0 *i nrC2b<5fctf>£rffll\fc 0 -^-tf)^ ^/UMgili 
SSEE3£«*rJBVvCJEE;*j7. 2GPa, fflftl900'C«>^"ei05>IW««F^-Sri:-e«l 

[0046] K2] 
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[0047] m2iz.7jk-r^^ mi2A^2r><Dmfmmmmi-zmzmumT*h<9, ^2e~ 

^^T(i^(Z)m*^ff•^|lJLfc 0 Z<Dlfe^mn2A, 2B..2E, 2Ft(iI«f(±£ 
ibax&^ofco IW2C, 2D, 2G, 2H^fi^-n^tL3{SI 1 25R 4j@, 25f@<7} 

[0048] (H»ij3) 

^^^TO*^ 75nm%<DCote£Xf25mA%<DTi^frfa&ttt*?$-/^ 

Mz.Mm&Ltzh<D*mi3AtvxmmLtc 0 ^ mmcommzmu RF(Radi 

o Frequency) ^<y^V>^PVDmm^m^^Xy^^>mm^Ti^mLtzih 
^Wm<DmW0. ljum^^^td, CVD (Chemical Vapor Deposition)^ 

^m<o?&m^mu ^hwmmmmw&m^^xmw. 2GPa, ?mi9oo°c 

[0049] Dg3] 
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[0050] m3^7jK-t^K, Ti^-^/u^m^^z.u-a-KMmmi.tiu.mA, cvr>m 
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<&oTV\fc 0 IW3B, 3C^T;ftt>Co^TicDM#r^Jl^ni\ 

mX'fo%~bfrftfr'ofz 0 £fc N ^te^TO^S^o. 8 M mJ:^^:#v^\ *7bfi^ 
[0051] (MMM4) 

*mmmx^ mmm3<D^mA^3c^mmm\^tz.m^(D^n^:ti(D^m^ 

ft$6mnu i(iS3mm, J?£0. 4~0. 45mrnCDMJjm<D¥-ffiJ&mz.m fct}Lfc!»Jt 

«r-c3i^iwo»#«LasrfToyt 0 ^©J:5^UT#?>ttfe««>*-(w^)^5*>, mm 

^^^f4C<JrUfc 0 ^^n<DUn^m^^X4min^y<>CO^X^tl^m^ 

tc 0 5^m^4^-r 0 

[0052] [^4] 
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[0053] S4t^-t-,t5fc N TmmM^mtfRFX^yfV^yPVnmmX'foZU^BCDtfi 
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ffijjlZ2. 88GPaj&>P>2. 59GPa— fr>-f faO. 22GPa<DWL'PX&>^tz. 0 rtU^U 
TiO^P^tfeaS#-/^U^J;5iS^-efc5«W4A«)«[^tt2. 59GPa^«b2. 
02GPa-^i:0. 57GPah±mm^tc 0 Ti<Z>^#fej&SCVD^fc3«fl-4 
C(Dti&tt}te2. 46GPaa>P>l. 98GPa~.<b0. 48GPafc;*;*Ifc$&J>L7t: 0 

[0054] (mMM5) 

o. 8fimtLtc 0 ^(Dm, ^^hmmMmmm^m^x!±ti7. 2GPa, msi9oo°c 
Q£.cz%F&xM.&m\<\ cu*-^yumHi-zm*m<DMmmm40kv^ mm2 

5mA, HJJff^S2 0 =20-80° N T^Sit^O. VC/fpCO^Xy^^^m^. 
^X^IfiJJff H7£<DiiJ&*rfTfcV \ TiCCO (200) m^xUt^4 t^Kwd 11)0 

^^h*m£m*mn5Bx&z> B 

[0055] K5] 
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[0056] &5iz.7Ft£*>\^ mfmm&&&&i>'i^\,^m*5B<Dxi&mffifomftte4o%^ 

fcofctfS, ^5A^J;t^*5C^c:oV^Tfi50%^x.^^-efco/•c 0 ZtLKXV, TiC 
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N TiCW (200) HI&r*l<Z>3fi£jfctt % ¥^=tl/Y(D (111) IH^OO. 0 1 %^±50 
[0057] (HJi£#ij6) 

m*90fom%X&Z^-Y^Kffijfcb, 75Sft%(DCofcJ:t/25Wft%c7)Ti^ 
&ffi£-tfb&m:&Lfz 0 ^S^-e^r^ttlOOO^, 1100°C, fcJ;U:i250 o C 
<^^T-60^^^M^^r<b^J:oT^^(D31^<b^V^^>K^^^ffi^^ 

p a> Mi9oor^^^io^r^^-r2.ri-e^ufc 0 mbntzm.n<D?ib, i 

000°C^?UST^ML^i|Sf^^f6Ai:L, 1 100^(7)^X^^3^^^ 
6C^-^^n^^**^rICP (Inductively Coupled Plasma) ^<fc9$iJ;£Lfc 

□ £fc, !«6A~6C{;iov^ ^^JiilRj«^)^i-e^L^^(Da'J^tTo/-c 0 *S 

[0058] K6] 
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[0059] ^6^-t-«t5(c: N ttilgBfr^toafiS^^M^Switci^oT^ir^^Kjteteff 
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[0060] (H}i#ij7) 

nmfczm&mu mum^M^mmLtz 0 mm, ni&wi<Di*.niE<r>mm& 

[0061] mi~El4Sr#B^LT, ^^^:^LTV^^/J^$^a»©^^^ta-e*)o/t^f|J5^' 
*»^V^>4^;i&&£;^g|3:fc^ 

[0062] ft*, H15« N ^S*MftL7t^Vir^^K^fr^m^^»^^Tfc5 

[0063] ^±£IIB^£;ft;fc^iife0iJte^ 

*$*L5-<#-efcS„ #3&Wtf>«£BBii x £*J:<0jSife0mifc<, »*«7>«SBB^J;oT 
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flftfE^*>\ ^/^-r>A, /^-^A, & s -^--^ ^>^/K ^DA, *3«fc 

Jtuf2^>\ ^JVzn-ry^ /N - 7 _ r>A ^ ^^A, ^n,A % £> J; 

vmmi^, i2o°c&,±i5o°cmmx3nm<Dmm&m*ft^ti^ :©t»^s 
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f!ui2^>\ iS/u=L=.$M^ A7^i, N =.?>ry\ ^>^/k ^oA, 

^jjpjgjg^OkV, m^25mA, jaIJT^^2 6 =20-80° % t£Si£^0. \°C/ 
CD (200) m^fa^V-t^^KcD (1 1 1) [U^m^3%^±50%*^(7)5MtbTfc 

Hiiffi^v-y^K^^fio. ooiKfi%^±o. i5mA%mm<Dmm&^tfZb 

fooT v ^;^bWmmi!±mW:&m^^XI±Jj5. 7GPaJ£A±7. 5GPa^T, M1400 
^^hmmM!^mm^m^^XH±^l6. 0GPaI^_h7. 2GPa^Ts?Ml400 c C^± 

i900°c^T^^T^i-6r^^#m<ti-5>lf^(7)®|s^7^tc:|E«<D^^ 
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i^^ltv^ 0 rtu^t^ w^tt, mxm&, mwwm&&xfimRmmz.Givity>( 



